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(54) OXIDE SUPERCONDUCTOR AND ITS PRODUCTION AND MAGNET USING THE SAME 

(57)Abstract: 

PURPOSE: To provide a superconductor, superconducting wire, and superconducting magnet, 
each with high critical current density and to be chilled by liquid nitrogen and operated in a high 
magnetic field. 

CONSTITUTION: The superconductor is such that the surface of a non- superconducting 
substrate is provided with a layer predominant in an oxide superconducting substance of 
formula (T1 1-X1-X2Pbx1BiX2)p(Sr1-X3 BaX3)2qCa(n-1)rCuns02n+3+X4 (n is 2, 3 4, 5, or 6; 0 
<X1<0.8; 0<X2<0.5; 0<(X1+X2) <1; 0<X3<1;-0.5<X4<0.5; 0.8< p, q, r, s <1.2), having the following 
characteristics: (1) the direction of the normal line of the substrate is virtually the same as that 
of the c-axis of the crystal of the superconducting substance and (2) the superconducting 
critical current density at 77 K when a magnetic field of >2T (tesia) is applied in parallel with the 
c-axis is >1/10 times that when no such magnetic field is applied. 
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:i;iT\ n = 2, 3, 4, 5, Gib, 0^X1^0. 
8, 0^X2^0.5, 0^X1+X2<1, 0^X3 
^1, -0. 5^X4^0. 5 (D^n^'nt-Qt> 0.1 

nmz^7.xm'^'&tzmmmm\z^^mMMW\zr^^^ 
xmrnmur^tzifi. \>^tnmm 2 To^mmm 
\zmmii3-^ti^mnLtzn<DnK\zm^i dfi. 
mM^^MLu^^n(D 1/10 &.±.xh^ z. tiimmx 

[0 0 6 2] ^tz^mmTmrnzii^mm cm(D 
ij\p\\t. ^^trihmmmm\ztiLx^u.^ip^xh-^ 

[0 0 6 3] mmm 1 1 } ^i^j 9 tnm\z uxa 

[0 0 6 4] S^iLTMgO, LaAlO., SrT 

io.. Ysz H>y hU'i7A^^{kv;i/3-7) m 
^^mm^^tz%'^\t. m^mwz^^(DnK\z 
m^ic {2T(Dmmm\zmM.\zm^) 0100 

~1 3 0%®M®^&^Ufc„ 

[0 0 6 5] ±|B<!:l^«t, ®CP d 
-e«9 0~10 0%. N i Xft-eiJ6 0%^LTXr> 
l/7.SffiTtt4 0-5 0%T-*ofc„ 

[0 0 6 6] ^tz. 7.j-yV7.^h\ZW^l timUB.(D 

^sz^mmtmtLxw^^Lmxmmm\.tzh 
mt. mtLxmumwz^^d) ] c (2T(dm 
^m\zmmz^m <d\. zi^omyrshtzo 
[0 0 6 7] [mm 1 ) ^i^j 1 oymnmrnm 

^WmWLxmn-(zf (I^t5mmx;^g6mmxft 
$4 0 0mm) \Z%mL. 'J'^—yjV 



11 

J-^^y^Yl aVav^T. (Jpn. J. App 
1. Phys. ) ^28^, L185H (1 9 8 8¥) 

(iffit $ ntz-nm t nmzmwLxmMMmmm t 

[0 0 6 8] ±f3^i?*'1'T-8 5 Ot. bOnfi^J-- 
)VLtzh<D(DT c^m'^Ltzt^^<^ SKTS^Sia^^ 
^iu\zfi^:ittimm'(:ttzo Sfc. 7 7K©Jc$ai] 
tLfe<tC5, ifDM«T2 0, 0 0 OA/cm' Tab 

[0 0 6 9] {\tm\ 2) ]&mw.ntLx. 9 

%fil±©ThOi, BaO, CaO, CuO^ffll^fco 
BaO, CaO, C u 0§-f-n^~tlB a : C a : C u © 
JI^lt**^'2 : 2 : 3 i;^j:5cJ;5jg^L, 8 8 0t:T2 

n^ntd^mzT l : B a : C a : C\x(OW.f\mifi 
2:2:2: 3 ifj:5<t 5 tT 1 2 0. ^^ii^b, ^I^T 
J;<ri^Ufc^, ^n^iSg2 0mmxjp$2mm©x 

nxseot:, :^^4'2P#fBi(Dtt^ssff;^j:ofro 
[0 0 7 0] mbtitzmw-m^xmm^m^h. 

[0 0 7 1] ^©jiii#:©?Hi^?g^m«»J2 t|^#f3 

tfe S r T i Oi (10 0) (D*ig^*«©±};Pi^t# 

[0 0 7 2] fP^UfcjSI|##:©T c tt, 122 KT« 
nrnm^^u \zt£^ t;5^«t^Tt ^c. 7 7 KOD J c 
tt, -ifD«:i-ei 3 0, 0 0 OA/cm', 2T0m^^ 

mmzmmzwmitz t^izm 0 A/ cm tm&x 

m\zMvx3mm\z±xx-ox\^^tz. 
[0 0 7 3] cjtK^j 3] mmntbx. 9 

%&,±0BiiOi, SrO, CaO, CuOSfflU^c. 
SrO, CaO. CuOSi-tn-S^tlS r : C a : C u© 
mi'itm^2 : 1 : 2tti^^om'^b. 8 4 0t:T'2 

#enfel&*CB 1 ; S r : Ca : C u ®lI^it*;!/5- 
2 : 2 : 1 : 2tti^^o\ZB iiOi^U-^b. a^T' 
J;<jg^bm cn<&ilg2 0mmx;p$2min<Dx 

^ X ^mzBmmu m<Dm^rz7)v^t^-DmzA 
nxseox:, ±%^2m^^(Dm^mj:^rz. 
[0 0 7 4] 'i^hntzmmm^xmrnm^b. 

^}~h^)Vh&X'M^LtztZ.:5. BiiSr^CaCu 

2 Oi (Dmmmm^9 o %iii±^snT^>^c: t/jms 
[0 0 7 5] L(Dmm(Dmmmm^mmm2 tmmiz 



(7) #1¥6-2 5 6 0 1 8 
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LfcS r T i 0. (10 0) <D^Ma»^<D±{CB^## 

[0 0 7 6] f^^LfcMll»#:0Tctt, 8 3KT«^ 
fifi^^'if P \ZU^ ^tfimmxttz. 7 7 K© J c tt, 
•if OlSiiT 90, 000 A/ cm'. 2 T(Dii:i*aS(l 

ppjD b <h # n tt-tf □ mxitmmmt zt\t 
x^m^^rzo tj:^. ^^(Dcm^mmmmiz 

MbX3&m\Z±XXoX\,^tzo 

10 [0 0 7 7] imm 4]mmtbx.m^9 9 

%£^±®Y:0!, BaO, CuO^m^tzo YzO^, B 
aO, CuO^^-n^'nY : Ba : Cu0ig^J±^;5t 
1 : 2 : 3ttl^^oU'^b. 9 1 0t:T2 OPtfBl^t 

[0 0 7 8] #btlfe^^ftO©*Xii|iI^$ilSt, 
^)~-h^)VhmxmVTLrzt:i6. YBatC\i,Oi<D 

mmmi)^9 o%Kk±t^nx\,^^ztmm^n 

tZo 

[0 0 7 9] z ommmmmmmmm 2tmm\z 
20 w.m'^iim(Dmm\zbx. mMmt'pxs 9 ox:\zmm 
Lfcs r T i o. (10 0) (ommmnz^^n 
mmmmmbtz, 

[0 0 8 0] mbrzmmmi^<DT c 90 kt«^ 

ffiftdJ-tf □ H/j; 5 ;i i ;5^'{tigT-^ fco 7 7 K (D J c 
ifnii:i-ei 0, 0 0 0 A/cm', 2T(Dmmmm\z 

mmzmubtzt$it4 O OA/cm'tSi&T/jN^Ti 

tji^. ^^(Dcm:^mtm<DmmizM 

bX3&miZ±XK-:>X\,^rCo 
[0 0 8 1] 

30 mmom] mm\z^m. mm^^xmmmiz 

mmmM. mmm-^if^^^yh^imt^zttix^^. 
sfc, mm\zx^mmm^. mmmMm^^^tzmm 
mmmm\i. mmmmxmm-^mtf£^rztb. 

fj^mzBummmmt^Mm ^mmitt^z. 

40 ^mmmx$)^. 

m2] m^^-^mmM^tt^mmmmmmit 
^mm^mx$)^, 

[03] m^^^mmMitt^mmmm(Dmm'£ 
^^tm^mx$)^. 

[04] m^^^ojmmmtt^mmmmmm'^ 
^mmmx$>^. 

[05] mm5 0mmmmi<Dmm<ommm 
[06] mm<D-mmmmmmmM(ommmx 

50 
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[08] mm<D-mmmmmm-7^:^y hmmm 

SfcHBaH^, 5-^* 
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••«fflt-^. 1 o-5^t>;'?, ii-mmmm. 



imi] 



m2] 




a-Tl,PliorBi 2-SrorBa 4-Cu S-0 
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